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PURPOSE 


Thir  30  mph  frontal  barrier  iicpact  test  is  part  of  a prograt  to 
document  tbe  response  of  Hybrid  III  occupant  dummies  conducted  for  the 
National  Highway  Traffic  Safety  Administration  (NHTSA)  by  the  Transportation 
Research  Center  of  Ohio  (TRC)  under  Contract  No.  DTNH22-8S-C-0&123.  The 
purpose  of  this  test  was  to  .determine  Hybrid  III  dummy  response  in  the 
subject  vehicle,  a 1987  Toyota  Camry  4-door  sedan.  The  test  was  conducted 
in  accordance  with  the  FKVSS  208  portions  of  the  Office  of  Vehicle  Safety 
Compliance  (OVSC)  Laboratory  Test  Procedure  No.  TP-208-06  dated  Kay  15, 
1 98  7,  except  for  the  use  of  Hybrid  III  dummies  in  place  of  Part  5 7 2 B 
dummies . 
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TEST  SUMMARY 


The  1987  Toyota  Camry  4-door  sedan  was  equipped  with  a 2.0  liter 
transverse  engine,  automatic  transmission,  power  steering,  and  power 
brakes.  The  test  weight  of  the  vehicle  was  3346  pounds.  The  Head  Injury 
Criteria  (HIC)  calculations  were  less  than  1000,  the  resultant  accelerations 
of  the  thorax  did  not  exceed  60  g's,  and  the  compressive  forces  transmitted 
through  the  upper  legs  did  not  exceed  2,250  pounds  as  measured  by  Hybrid  III 
dummies  seated  in  the  driver's  and  right  front  passenger's  seats. 

Two  Hybrid  III,  50th  percentile,  adult  male  anthropomorphic  test 
devices  (ATDs)  were  seated  in  the  front  outboard  designated  seating 
positions.  The  dummies  were  positioned  according  to  the  dummy  placement 
procedures  specified  in  FMVSS  208  Notice  45. 

Both  ATDs  were  instrumented  with  head  and  chest  triaxial  accelerometers 
oriented  to  measure  accelerations  in  the  longitudinal,  lateral,  and  vertical 
directions,  a chest  displacement  potentiometer,  right  and  left  femur  load 
cells,  and  neck  load  cells  oriented  to  measure  longitudinal  and  vertical 
forces  and  moment  about  the  lateral  axis. 

The  vehicle  was  instrumented  with  seven  longitudinal  axis 
accelerometers.  Seat  belt  load  cells  were  installed  on  each  occupant's 
passive  seatbelt. 

The  crash  event  was  recorded  by  one  (1)  real  time  panning  camera  and 
fourteen  (14)  high  speed  motion  picture  cameras  operating  at  approximately 
500  frames  per  second. 

The  thirty-three  (33)  channels  of  data  were  multiplexed  and  recorded  on 
a 14-track  tape  drive.  The  data  was  digitally  sampled  at  8000  samples  per 
second  digitally  processed  per  sections  12.8  and  12.9  of  the  laboratory 
procedure . 
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The  vehicle  was  impacted  into  the  rigid,  fiat  frontal  barrier  at  the 


Transportation  Research  Center  of  Ohio  on  November  3,  1987.  The  test 
vehicle's  impact  speed  was  29.6  mph.  The  vehicle  sustained  16.5  inches  of 
static  c rush . 

The  camera  information  is  presented  in  Section  3.0.  Appendix  A 
contains  the  still  photographic  prints.  Appendix  B contains  the  vehicle  and 
dummy  data  plots.  Appendix  C contains  the  pre-test  and  post-test  dummy 
performance  calibrations. 


CRASH  TEST  SUMMARY 


TEST  NO. : 871103 

DATE:  November  3 , 1 987  TIME:  134-8  TEMP:  7 2°? 

VEHICLE:  1987  Toyota  Camry  4-door  sedan 
TEST  WEIGHT  (LBS) : 3346 
IMPACT  ANGLE  (DEG)*:  0 

IMPACT  VELOCITY  (MPH)**:  PRIMARY  = 29.6  SECONDARY  = 29.6 

MAX  CRUSH  (IN)  STATIC:  16.5 

REBOUND  ( IN) : 30.9 


DUMMIES : 

Driver  Passenger 

TYPE: 

Hybrid  III  Hybrid  III 

LOCATION: 

Front  Left  Front  Right 

RESTRAINT; 

1 Two-point  passive  belt  Two-point  passive  belt 

NUMBER  OF 

DATA  CHANNELS:  33 

NUMBER  OF 

HIGH  SPEED  CAMERAS:  14  and  1 real-time  camera 

*With  respect  to  tow  track  centerline. 
“Speed  trap  measurement  (+  .05  mph  accuracy) 
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TEST  VEHICLE  INFORMATION 


VEHICLE  MANUFACTURER:  Toyota  Kotor  Company 

MAKE/MODEL:  Toyota  Camry  VIN:  JT 2SV 2 1 E5K3 1 2 7 00 6 

BODY  STYLE:  4-door  sedan  MODEL  YEAR:  1987 

COLOR:  Brown 

ENGINE  DATA:  TYPE:  Transverse  CYLINDERS:  4 DISPLACEMENT:  2.0  liter 

_X Gas,  DIESEL,  TURBOCHARGE 

TRANSMISSION  DATA: SPEED, MANUAL, AUTOMATIC.  X FWD  RWD 

DATA  VEHICLE  RECEIVED:  10/27/87  ODOMETER  READING:  6730 

DEALER'S  NAME  AND  ADDRESS:  NA 

ACCESSORIES : 


POWER  STEERING  Yes 
POWER  BRAKES  Yes 
POWER  SEATS  No 
POWER  WINDOWS  No 
TINTED  GLASS  No 
RADIO  Yes 
CLOCK  Yes 
OTHER  None 


AUTOMATIC  TRANSMISSION  Yes 
AUTOMATIC  SPEED  CONTROL  Yes 
TILTING  STEERING  WHEEL  Yes 
TELESCOPING  STEERING  WHEEL  No 
AIR  CONDITIONING  Yes 
ANTI-SKID  BRAKE  No 
REAR  WINDOW  DEFROSTER  Yes 


DATA  FROM  CERTIFICATION  LABEL  ON  LEFT  DOOR  FACE  OR  "B"  POST: 
VEHICLE  MANUFACTURED  BY:  Toyota  Motor  Company 
DATE  OF  MANUFACTURER:  4/87 
GVWR:  3880  LBS. 

GAWR:  FRONT  2227  LBS.,  REAR  2227  LBS. 
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TEST  VEHICLE  INFORMATION.  CONTINUED 

DATA  FROM  ’’RECOMMENDED  TIRE  PRESSURE"  LABEL  ON  DOOR.  POST.  GLOVEBOX  ■ 

VEHICLE  LOAD  (UP  TO  CAPACITY):  FRONT  30  psi;  REAR  30  psi 

RECOMMENDED  TIRE  SIZE:  185/70SR14  LOAD  RANGE  X B . C, D 

TIRES  ON  VEHICLE  (MFGR.  & LINE,  SIZE):  Dunlap  M & S 185/70SR14 

IS  SPARE  TIRE  "SPACE  SAVER"?  No 

IS  SPARE  TIRE  STANDARD  EQUIPMENT?  Yes 

VEHICLE  CAPACITY:  TYPES  OF  SEATS:  Front  bucket 

Rear  bench 

TYPE  OF  FRONT  SEAT  BACKS  Manual  Adjustable 

NUMBER  OF  OCCUPANTS  2 FRONT  3 REAR  _5 TOTAL 

CARGO  LOAD  150  LBS.  TOTAL  900  LBS. 


WEIGHT 

OF  TEST  VEHICLE 

AS  RECEIVED 

FROM  DEALER 

(WITH 

MAXIMUM 

FLUIDS) 

RIGHT 

FRONT  892 

lbs  . 

RIGHT 

REAR 

536 

lbs. 

LEFT  FRONT  898 

lbs  . 

LEFT 

REAR 

554 

lbs  . 

TOTAL 

FRONT  WEIGHT 

1,790 

lbs  . 

(62.2%  OF 

TOTAL 

VEHICLE 

WEIGHT) 

TOTAL 

REAR  WEIGHT 

1 ,090 

lbs  . 

(37.8%  OF 

TOTAL 

VEHICLE 

WEIGHT) 

TOTAL 

DELIVERED  WEIGHT 

2,880 

lbs  . 

CALCULATION  FOR  TARGET 

TEST  WEIGHT: 

RCLW  + 

RATED  CARGO 

AND 

LUGGAGE 

WEIGHT 

UDW  = UNLOADED  DELIVERED  WEIGHT  (2880  LBS) 

VCW  = VEHICLE  CAPACITY  WEIGHT  (900  LBS) 

DSC  = DESIGNATED  SEATING  CAPACITY  (5) 

RCLW  = VCW  - (150)  (DCS)  = (150  LBS) 

TARGET  TEST  WEIGHT  = UDW  + RCLW  + (2  DUMMIES  X 167  LBS/DUMMY) 

= 2880  + 150  + 334  LBS 
TARGET  TEST  WEIGHT  = 3364  LBS 


ETC  ■ 
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TEST  VEHICLE  INFORMATION,  CONTINUED 

WEIGHT  OF  TEST  VEHICLE  WITH  REQUIRED  DUMMIES  AND  132  LBS.  CARGO: 

RIGHT  FRONT  944  IDs.  RIGHT  REAR  705  lbs. 

LEFT  FRONT  978  lbs.  LEFT  REAR  719  lbs. 

TOTAL  FRONT  WEIGHT  1,922  lbs.  (57.4%  OF  TOTAL  VEHICLE  WEIGHT) 

TOTAL  REAR  WEIGHT  1,424  lbs.  (42.6%  OF  TOTAL  VEHICLE  WEIGHT) 

TOTAL  TEST  WEIGHT  3,346  lbs.  ( 0.5%  UNDER  TARGET  WEIGHT) 

WEIGHT  OF  BALLAST  SECURED  IN  VEHICLE  TRUNK  AREA:  0 lbs. 

VEHICLE  ATTITUDE  (ALL  DIMENSIONS  IN  INCHES):  NONE 


DELIVERED 

ATTITUDE: 

LF 

26.9; 

RF 

27.0; 

LR 

26.8; 

RR 

27.2 

PRE-TEST 

ATTITUDE: 

LF 

25.5; 

RF 

24.9; 

LR 

24.4; 

RR 

24.7 

POST-TEST 

ATTITUDE: 

LF 

25.9; 

RF 

26.4; 

LR 

24.1; 

RR 

24 . 3 

WHEELBASE:  102.8  INCHES 

MAX.  WIDTH:  67.0  INCHES 

CG  = 43.7  INCHES  REARWARD  OF  FRONT  WHEEL  CENTERLINE 
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TEST  VEHICLE  INFORMATION.  CONTINUED 


TEST  CONDITIONS 


TEST  NUMBER:  871103 

DATE  OF  TEST:  11/03/87 

TYPE  OF  TEST:  Frontal  Barrier  Impact 

AMBIENT  TEMPERATURE  AT  IMPACT  AREA: 

TEMPERATURE  IN  OCCUPANT  COMPARTMENT: 

DRIVER  TEMPERATURE: 

PASSENGER  TEMPERATURE: 

IMPACT  VELOCITY:’  PRIMARY  = 29.6  MPH 


TIME  OF  TEST:  1348 

IMPACT  ANGLE:  0° 

72“F 
73“F 
72°F 
74°  F 

SECONDARY  = 29.6  MPH 


P 

(SPECIFIED  RANGE  = 28.9  to  29.9  MPH) 

VEHICLE  REBOUND  AND  CRUSH  (ALL  DIMENSIONS  IN  INCHES) 


OVERALL  LENGTH  OF  TEST  VEHICLE:  PRE-TEST: 

L 

177.6 

;C 

182.6 

; R 

177  . 6 

POST-TEST: 

L 

163.  2 

;C 

166.1 

;R 

164.5 

TOTAL  CRUSH: 

L 

14 . 4 

;C 

16  . 5 

; R 

13  . 1 

FOR  FRONTAL  IMPACT,  DISTANCE  FROM  FRONT  OF  TEST  VEHICLE  TO  BARRIER  AFTER 
IMPACT:  L:  32.0  ;C:  29.4  ;R:  31.2  :AVG:  30.9 
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VEHICLE  ACCELEROMETER  LOCATIONS 
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TEST  NUMBER  871103 

VEHICLE  ACCELEROMETER  LOCATIONS  AND  DATA  SUMMARY 


No.  LOCATION  X*  Y* 

POSITIVE  NEGATIVE 

DIRECTION  DIRECTION 

Z*  MAX  G MSEC  MAX  G MSEC 

1 REAR  SEAT  CROSSMEMBER  PRE  72.5  15.8 

AT  LEFT  SIDE  POST  71.  8 16.  0 

LONGITUDINAL 

16.  6 
16.  4 

2.  7 128.  8 27.  2 24.  8 

2 REAR  SEAT  CROSSMEMBER  PRE  72.5  -15.8 

AT  RIGHT  SIDE  POST  71.8  -16.0 

LONGITUDINAL 

16.  5 
16.  5 

2.  2 129.  5 27.  8 54.  1 

3 TOP  OF  ENGINE  BLOCK  PRE  152.0  4.3 

POST  147.  1 4.  5 

LONGITUDINAL 

28.  6 
28.  8 

44.  4 44.  9 111.9  35.  5 

4 BOTTOM  OF  ENGINE  PRE  155. 1 -7. 9 

POST  150.  5 -10.  0 

LONGITUDINAL 

6.  4 
8.  6 

28.  9 48.  5 117.  8 27.  9 

5 BRAKE  CALIPER  PRE  149. 4 -25. 4 

AT  RIGHT  SIDE  POST  144.  5 -23. 5 

LONGITUDINAL 

11.5 

11.6 

35.  3 56.  3 71.  1 31.  9 

6 BRAKE  CALIPER  PRE  149. 4 25. 4 

AT  LEFT  SIDE  POST  143. 8 24. 0 

LONGITUDINAL 

11.  3 
9.  2 

71.  3 52.  8 75.  0 37.  5 

7 DASH  PANEL  PRE  121.8  -1.2 

POST  122.  7 -1.  0 

LONGITUDINAL 

36.  0 
36.  8 

6.  1 34.  6 70.  3 66.  6 

* ALL  MEASUREMENTS  OF  ACCELEROMETER  LOCATIONS 

ARE  IN  INCHES. 

REFERENCE:  X:  FORWARD  FROM  REAR  BUMPER 

Y:  LEFT  FROM  VEHICLE  CENTERLINE 
Z;  UPWARD  FROM  GROUND  LEVEL 
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ACCIDENT  INVESTIGATION  DIVISION  DATA 


FOR  30  MPH  FRONTAL  BARRIER  IMPACT 

VEHICLE  MAKE/MODEL/BODY  STYLE;  Toyota  Catnry  4-Door  Sedan 

VEH.  NHTSA  NO.:  ; VIN:  JT2SV21E5H3127006 

MODEL  YEAR:  ^987  . bUILD  DATE:  ^/87 ; TEST  DATE  H/3/87 

VEH.  SIZE  CATEGORY:  Compact TEST  WEIGHT:  3346 

VEH,  WHEELBASE:  102.8  MAXIMUM  WIDTH:  67.0  FRONT  OVERHANG:  36.6 


COLLISION  DEFORMATION  CLASSIFICATION  (CDC)  CODE:  12FDEW2 
F (Frontal) 


CRUSH  DEPTH 

Cl 

14.4 

inches 

DIMENSIONS: 

02 

15.0 

inches 

C3 

16.3 

inches 

04 

16.1 

inches 

05 

* 

14.9 

inches 

06 

13.1 

inches 

Vehicle 

Centerline 

MIDPOINT  OF  DAMAGE: 

D 

= 

(Longitudinal) 

LENGTH  OF  DAMAGED 
REGION; 

L 

59.0 

inche, 

''V 
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PRE-TEST  AND  POST-TEST  MEASUREMENT  POINTS 

Rear  uatum  Reference 


Length 

Engine 


of 

Block 


To  Edge  Of  Door 
(Even  Number  For 
Right  Side  and 
Odd  Number  for 
Left  Side) 


Ctr.  of 

Strg. 

Column 


To  'A'  Post 


To  Trailing  Edge 
Behind  Door 
(Right/Left  Side) 

To  Leading  Edge 
In  Front  Of  Door 
(Right/Left  Side) 


Bottom  Of 
'a'  Post  (Right/ 
Left.  Side) 


.Rear  Datum 
Reference 
At  Center 
Of  Rear 
Bumper 


To  Strg.  Column 


To  Firewall  (Right/Left  Side) 
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IMPACTED  VEHICLE  MEASUREMENTS 


1— 1 

0 

-rt- 

CsJ 

0 

0 

0 

0 

0 

0 

0 

c 

0 

0 

0 

0 

0 

0 

0 

ro 

0 

r-l 

' 

‘ 

CO 

UJ 

E- 

0 

CO 

2 

u 

E- 

On) 

00 

LO 

0 

CNJ 

0 

0 

lO 

a> 

LO 

LO 

0 

lO 

CNJ 

lD 

2 

E- 

v£> 

m 

ro 

m 

m 

ro 

m 

m 

ro 

CO 

lO 

fO 

fN- 

CO 

v£> 

m 

CNJ 

fSJ 

(NJ 

CNJ 

CO 

CO 

CO 

CO 

CNJ 

CNJ 

m 

ro 

0 

•-U 

LD 

lD 

fU 

Q 

»-H 

r-H 

rH 

1— 1 

^U 

4 

1— 1 

CO 

a, 

0 

HH 

CO 

U3 

E- 

2: 

CO 

t— ( 

UJ 

a 

E- 

kD 

fNj 

uO 

CO 

CO 

cr» 

CO 

CO 

LO 

CO 

lD 

CO 

ro 

ro 

0 

LO 

0 

lD 

lO 

u 

fsi 

0 

LO 

m 

m 

CNJ 

PO 

ro 

ro 

m 

m 

m 

ro 

CO 

LO 

CO 

r- 

Qi 

CO 

lo 

m 

Cs» 

CNJ 

(NJ 

esj 

CO 

CO 

CO 

CO 

CNJ 

CNJ 

ro 

ro 

0 

rU 

fN- 

fN. 

t-i 

a, 

^u 

rU 

m 

o 

cc 

d: 

OS 

QC 

0 

a 

0 

Qi 

a 

Ps- 

0 

a 

0 

0: 

0 

0 

0 

0 

2 

CiJ 

CO 

0 

0 

0 

c 

Q 

0 

2 

0 

HH 

2 

2 

0 

cn 

0 

2 

2 

a 

HU 

ex 

2 

2 

E- 

E- 

in 

LU 

E- 

E- 

IS 

E- 

IS 

E- 

CO 

2 

E-< 

cs 

E- 

2 

U4 

2 

a 

IS 

E-i 

ce: 

s 

2 

u, 

2 

1— » 

a 

u 

2 

Du 

a 

0:: 

t-H 

a 

HH 

UJ 

a 

uJ 

a: 

a 

HU 

a 

a 

DJ 

2; 

ox 

a 

a 

a 

a 

a 

2 

a 

a 

a 

a 

a 

2 

2 

E- 

a 

Lu 

a 

0 

0 

0 

0 

2 

2 

a 

a 

CQ 

2 

in 

u 

0 

0 

0 

0 

0 

0 

2 

a 

DJ 

CQ 

u 

0 

a 

a 

a 

a 

HU 

2 

E-< 

E- 

E- 

J 

a 

a 

a 

a 

2 

2 

2 

2 

E-> 

E-i 

a 

HH 

2 

2 

c.^ 

CQ 

CJ 

2 

2 

2 

2 

2 

2 

2 

CO 

a 

a 

a 

0 

2 

a 

2 

2 

0 

a 

a 

a 

a 

0 

0 

E-i 

2 

Qi. 

0 

CiJ 

a 

a 

a 

a 

a 

a 

IS 

E-< 

Du 

CC 

2 

2 

2 

2 

2 

2 

Du 

a 

Cu 

2 

2 

2 

2 

2 

2 

2 

2 

r 

HH 

DJ 

a 

D-. 

0 

2 

2 

2 

2 

HH 

HH 

»— 1 

)-H 

«: 

< 

a 

a 

a 

2 

0 

a 

2 

HH 

HH 

HH 

a 

a 

uJ 

a 

s 

X 

2 

0 

u 

U 

2 

2 

2 

2 

1—1 

H- 1 

HH 

HH 

3 

E-< 

HU 

a 

2 

< 

< 

<c 

< 

< 

< 

< 

«: 

a 

Du 

a 

2 

2 

a 

1— 1 

a 

2 

a 

a 

a 

a 

a 

q: 

a 

a 

0 

0 

a 

a 

2 

0 

HH 

HU 

a 

J 

0 

a 

a 

a 

a 

E- 

E- 

E-i 

a 

a 

2 

a 

a 

a 

HU 

a 

< 

2 

s 

< 

<c 

HU 

2 

CO 

u 

E- 

2 

ex 

a 

q: 

a 

a 

a 

a 

a 

0 

0 

3 

3 

QI 

• 

< 

E- 

E- 

2 

u 

a 

a 

u 

u 

a 

a 

a 

a 

E- 

E- 

a 

DJ 

a 

< 

a 

E-i 

2 

0 

ce 

a 

a 

3: 

3 

a 

a 

3 

3 

E- 

E- 

o: 

OC 

a 

IS 

2 

Du 

U 

a 

♦-H 

a 

a 

0 

0 

a 

a 

0 

0 

0 

0 

HU 

HU 

E-i 

HH 

a 

u 

a 

2 

2 

a 

U 

2 

2 

a 

CQ 

2 

Du 

a 

CO 

0 

0 

a 

uJ 

E- 

E-i 

E- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ts 

< 

E- 

E- 

E- 

E- 

H 

E- 

E-i 

E- 

E- 

El 

E- 

E-i 

H 

E-< 

E- 

2 

2 

E-< 

E- 

u 

2 

2 

e 

U 

CiJ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

DJ 

a 

a 

2 

2 

a 

a 

03 

_3 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0 

u 

U 

CJ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

0 

2 

0 

0 

CJ 

2 

2 

HH 

t— 1 

l-H 

HH 

t— J 

H-t 

1-^ 

1—1 

HH 

LH 

HU 

HU 

HU 

HU 

HU 

2 

2 

HU 

HU 

0 

fO 

E-* 

IS 

2 

2 

2 

2 

s 

X 

2 

IS 

X 

IS 

X 

ss 

IS 

IS 

X 

a 

2 

u 

U 

U 

a 

a 

a 

a 

a 

a 

a 

a 

a 

DJ 

a 

DJ 

a 

2 

2 

a 

a 

m 

0 

u 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

2 

2 

> 

> 

>. 

2 

HU 

HU 

a 

0 

U 

a 

U4 

a 

a 

a 

a 

a 

a 

a 

Du 

Du 

a 

a 

a 

a 

a 

ct: 

a 

a 

2 

E- 

q: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

DJ 

0 

0 

HU 

r? 

DJ 

a 

2 

CO 

22 

bJ 

a 

a 

a 

u 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

E- 

E-i 

a 

a 

z 

< 

E- 

0 

u 

2 

2 

2 

2 

2 

2 

CJ 

2 

2 

2 

2 

2 

2 

a 

a 

2 

2 

a 

U 

u 

0 

< 

< 

< 

< 

< 

< 

< 

< 

«« 

< 

< 

«< 

< 

< 

< 

< 

< 

a 

2 

2 

a 

a 

Cju 

a 

Lu 

U4 

U4 

lu 

a 

a 

a 

Du 

D^ 

Du 

a 

Du 

a 

Du 

D.< 

0 

UJ 

ex 

q: 

a 

a 

ex 

a 

ex 

a: 

a 

QS 

a 

a 

a 

a 

0 

0 

a 

a 

0 

s 

U4 

J 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

\ 

0 

CO 

a 

a 

CO 

CO 

CO 

a 

CO 

CO 

m 

CO 

a 

a 

a 

a 

a 

Oi 

a 

CO 

S 

u 

■-3 

a 

a 

E-i 

U 

< 

a 

a 

a 

a 

a 

a 

QC 

a 

a: 

ex 

a 

a 

oc 

a 

a 

E- 

E-i 

a 

a 

2 

< 

a, 

E-i 

<< 

< 

< 

< 

< 

c 

< 

< 

< 

< 

< 

< 

c 

< 

< 

2 

2 

< 

<c 

2 

s 

0 

u 

a 

a 

a 

(Jj 

u 

a 

a 

a 

a 

a 

a 

a 

a 

DJ 

a 

DJ 

a 

a 

a 

E- 

E- 

ex 

ox 

ox 

a 

a: 

a 

a 

a 

cc 

q: 

DS 

a 

a 

a 

QS 

2 

2 

a 

a 

a 

UJ 

0 

C>J 

m 

LO 

lO 

fN. 

CO 

(T> 

0 

CNJ 

m 

10 

«X> 

CO 

<T' 

0 

fU 

CiJ 

0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

«-u 

^u 

^U 

^U 

^H 

CNJ 

CNJ 

> 

2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1-14 


VEHICLE  TARGET  LOCATIONS 


21.8" 


® ® ® 


40.8"  ^ 
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SECTION  2.0 


SUMMARY 


OF  TEST  RESULTS 
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DATA  SUMMARY 


The  driver's  Head  Injury  Criteria,  HIC,  was  619.  The  driver's  maximum 
chest  deceleration  over  three  milliseconds  was  45.6  g.  The  driver's  right 
and  left  compressive  femur  loads  were  1540.7  pounds  and  1538.8  pounds, 
respectively.  The  driver's  maximum  chest  displacement  was  1.7  inches. 

The  right  front  passenger's  Head  Injury  Criteria,  HIC,  was  712.  The 
right  front  passenger's  maximum  chest  deceleration  over  three  milliseconds 
was  40.7  g.  The  right  front  passenger's  right  and  left  compressive  femur 
loads  were  1383.3  pounds  and  1267.4  pounds,  respectively.  The  right  front 
passenger's  maximum  chest  displacement  was  2.2  inches. 

The  vehicle's  restraint  system  met  the  comfort  and  convenience 
requirements  of  FMVSS  208. 
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DUHKY  DATA  SUMMARY 


DRIVER  DUKKY  PASSENGER  DUMMY 


SN: 

POSITIVE 
DIRECTION* 
MAX  TIME 

45 

NEGATIVE 
DIRECTION** 
MAX  TIME 

SN;  143 
POSITIVE 
DIRECTION* 
MAX  TIME 

NEGA 

DIRE 

MAX 

TIVE 

CTION** 

TIME 

HEAD  ACCELERATION 

(g  ) 

LONGITUDINAL 

17.7 

208 . 0 

36.7 

101.0 

27.5 

190.6 

35  . 8 

97.0 

LATERAL 

4 . 6 

260.1 

10  . 5 

96.9 

6 . 8 

2 38.0 

7 . 0 

86.2 

VERTICAL 

3 . 3 

16.4 

54 . 6 

7 2.6 

4 . 9 

314.2 

60  . 3 

8 1.5 

RESULTANT 

64  . 1 

72.6 

6 6.3 

81.5 

HIC 

619  from  65.1 

to  101. 

1 msec 

712  from  61.6 

to  97  . 

6 msec 

NECK  LOADS  (lbs) 

SHEAR  (X) 

414.4 

99.9 

37.8 

201.9 

2 6 3.0 

83.6 

53.9 

191.5 

AXIAL  (Z) 

5 29.5 

77.5 

68  . 7 

2 3 9.0 

534 . 8 

83.8 

74 . 4 

218.8 

NECK  MOMENTS  (lb- 

ft) 

ABOUT  LATERAL 

60  . 2 

99.9 

24 . 7 

2 38.2 

73.0 

96.6 

20 . 0 

66.0 

CHEST  ACCELERATION 
LONGITUDINAL 
LATERAL 
VERTICAL 
RESULTANT 
3 MSEC  CLIP 

(g) 

4 . 4 
4 . 0 
9 . 9 

46 . 6 

45 . 6 

2 3 6.9 
60 . 0 
63.9 
64 . 8 

45.5 
15  . 7 
3 . 6 

64 . 9 
79.4 
261.4 

7 . 5 
3 . 9 
8 . 8 

41.6 

40 . 7 

158.2 

42.5 

48 . 6 
64 . 1 

41.4 
6 . 6 
4 . 4 

64. 1 
75  . 2 
99.0 

CHEST  DISPLACEMENT 

(in) 

1 . 7 

82.9 

0 . 0 

0 . 0 

2 . 2 

77.8 

0 . 0 

9 . 9 

FEMUR  LOADS  (lbs) 

LEFT 

72.3 

211.5 

1538.8 

6 2.9 

105 . 4 

109.5 

1267.4 

61.2 

RIGHT 

67  . 5 

37  . 9 

1540 . 7 

59.8 

69.8 

108.1 

1383.3 

56.9 

‘LONGITUDINAL: 
LATERAL: 
VERTICAL: 
DISPLACEMENT : 
FORCE: 


FORWARD 

LEFTWARD 

UPWARD 

INWARD 

TENSION 


“LONGITUDINAL: 
LATERAL: 
VERTICAL: 
DISPLACEMENT : 
FORCE: 


REARWARD 

RIGHTWARD 

DOWNWARD 

OUTWARD 

COMPRESSION 
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SEAT  BELT  DATA  SUMMARY 


LOCATION 

DRIVER’S  PASSIVE  BELT 
PASSENGER'S  PASSIVE  BELT 


SEAT 

NAX  ■ LBS. 

2115.2 

1819.3 


BELT  TENSION 


TINE  .NSEC . 


70.1 
7 2.1 
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DUMMY  KINEMATIC  SUMMARY 


DRIVEF  DUMMY 

Upon  impact,  the  driver  dummy  translated  forward  on  the  seat  impacting 
both  knees  into  the  instrument  panel.  The  dummy's  head  rotated  forward  as 
the  chest  was  restrained  by  the  two-point  passive  belt.  The  dummy's  head 
rotated  rearward  into  the  head  restraint  as  the  dummy  rebounded  into  the 
seat  back.  The  dummy  came  to  rest  seated  upright  in  the  driver's  seat, 
restrained  by  the  two-point  passive  seat  belt. 

PASSENGER  DUMMY 

Upon  impact,  the  passenger  dummy  translated  forward  on  the  seat 
impacting  both  knees  into  the  instrument  panel.  The  dummy's  head  rotated 
forward  as  the  chest  was  restrained  by  the  two-point  passive  belt.  The 
dummy's  head  rotated  rearward  into  the  right  side  of  the  head  restraint  as 
the  dummy  rebounded  into  the  seatback.  The  dummy  came  to  rest  seated  in  the 
passenger's  seat,  with  the  buttocks  slightly  forward  on  the  seat,  restrained 
by  the  two-point  passive  belt. 
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VISIBLE  DUMMY  CONTACT  POINTS; 

DRIVER  PASSENGER 


Head 

None 

None 

Chest 

None 

None 

Abdomen 

None 

None 

Left  Knee 

Instrument 

panel 

Instrument  panel 

Right  Knee 

Instrument 

panel 

Instrument  panel 

DOOR  OPENING: 

LEFT 

RIGHT 

Front 

Ea  s V 

Ea  s V 

Rear 

Easy 

Easy 

SEAT  MOVEMENT: 

SEAT  BACK  FAILURE 

SEAT  SHIFT 

Front 

Easy 

Easy 

Rear 

NA 

NA 

GLAZING  DAMAGE: 

The  wi ndshj 

: e 1 d was 

cracked  upon  impact . 

OTHER  NOTABLE  IMPACT  EFFECTS: 
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DUMMY  POSITIONING  DATA  FOR 


30  MPH  FRONTAL  BARRIER  IMPACT  TEST 


PR£» IMPACT  DATA: 

Kakt/Wodelt  Tnvnr;^ /Camry 

Body  Styl^i  A-door  sedan  Model  Year:  1987 

NHTSA  Ko.: Color:  Br.own 

DATA  FROM  CERTIFICATION  LABEL: 

Vehicle  Manufacturer:  Toyota  Motor  Company 

Date  of  Manufacture;  4/87  j VINi  jt2sv2IE5h3I27006 

GVWR:  3880  lb;  GAWR:  Front  - _ 2227  lb;  Rear  ■ 2227  l.b 

POST-IMPACT  DATA: 


Date  of  Test: 


11/13/87 


Til 


1348 


Required  Impact  Velocity  Range: 
Impact  Velocity:  Primary  ■ 29.6 

Seat  Type:  Bucket  front 

Bucket  Seat  Back  Type;  Adjustable 


28.9 


Temperature 
to  29.9 


72 


_ mph  Secondary  ■ 
Adjuster  Type: 


29.6 


nph 

mph 


Manual 


Technicians:  R.  Benavides,  R.  Branham,  S.  Ericksen 


DRIVER  DUMMYI^  |o  | u\5  I 


HEAD 

TARGET 

KNEE 

JOINT 


18.5 


24.0 


APPROX- 

IMATE 

"H" 

POINT 

PELVIS  25 


FORE — ' I APT 

KIDPOIHT 


PASSENGER  DUMMY  # 


HU 


19.6 


25.5 


MIDPOINT 


HEAD 

• TARGET 

" KNEE 

• JOINT 


• IMATE 

• H- 

POINT 

PELVIS 


A 

B 

52.8" 

ff 

B 

m 

39.7" 

n 

C 

m 

— 

u 

D 

m 

12.9" 

ft 

£ 

m 

13.1" 

It 

LATERAL  BAR- 


ADJUSTABLE 
POINTER 


LEFT 

FRONT 

DOOR 


aairWKfi 


8.8" 


DRIVER 

DUMMY 

lol^  Isl 


RIGHT 

PASSENGER  PPONT 

DUMMY  HOOK. 


rrm 


DOOR 

•GLASS 

HEIGHT 
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DUMMY  IN-VEHICLE  POSITION  RECORDING  SHEET 


DRIVER 

45 


DRIVER 

45 


PASSENGER 

143 


HH 

12.2 

11.1 

HW 

18.5 

19.2 

CD 

21.2 

19.9 

CS 

13.1 

NA 

KDL 

5.2 

4.4 

KDR 

5.3 

4.0 

TA 

13° 

15° 

SA 

24° 

24° 

HA 

15.8 

14.5 

PASSENGER 

143 


HR 

6.4 

6.0 

HS 

9.8 

10. 1 

AD 

3.8 

4.2 

HD 

6.8 

6.9 

KK 

8.8 

8.5 

AA 

12.0 

10.5 

Knee  outer  bolt  head  to  outer 
bolt  head  spacing: 

Driver  = 10.6 

Passenger  = 10.6 


HH 

= 

Head  to 

Windshield  Header 

HR 

= 

Head 

to 

Side  Roof 

HW 

z 

Head  to 

Windshield 

HS 

Z 

Head 

to 

Side  Window 

CD 

z 

Chest  to 

Dash 

AD 

= 

Arm 

to 

Door 

CS 

r 

Chest  to 

Steering  Wheel 

HD 

Z 

Hip 

to 

Door 

KD 

z 

Knee  to 

Dash 

KK 

z 

Knee 

to 

Knee 

TA 

z 

Torso  Angle 

AA 

= 

Ankle  to  Ankle 

SA 

z 

Seat  Back  Angle 

HA 

z 

Head 

to 

A Pillar 

Torso  and  seat  back  angles  are  relative  to  vertical. 
ALL  DISTANCE  MEASUREMENTS  IN  INCHES 
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SEAT  BELT  POSITIONING  DATA 


DuTTiiaV  ' s Centerline 


Belt  Load  Cell 


Emergency  Locking 
Retractor  Reel 


Emergency  Release 
Blade  and  Buckle 
Assembly 


Belt  Load  Cell 


Passive  Shoulde 
Belt 


1/8”  thick 
Alum imun  Plate 


Floornan 


DRIVER 

DUMMY 

PASSENGER 

DLTIMY 

A - Top  surface  of  alum,  plate  to  belt  upper  edge  (in) 

13.0 

14.0 

B - Top  surface  of  alum,  plate  to  belt  lower  edge  (in) 

10.0 

10.5 

C - Dummy  centerline  to  outer  edge  of  belt  at  chest 
flesh  top  (in) 

2.5 

3.5 

D - Dummy  centerline  to  inner  edge  of  belt  at  chest 
flesh  top  (in) 

0.5 

1.0 

SHOULDER  BELT  TENSION  (lbs) 

NA 

NA 
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DRIVER  DUMMY  TO  STEERING  COLUMN/WHEEL  ASSY.  REFERENCE  DIMENSIONS 


B'  Post 


Door  Striker 


Note : Record 

position  of 
tilt  strg 
column  in 
REMARKS 
section. 


Remarks:  Steering  column  was  latched  in  the  third 
position  up  from  the  lowest  position. 


MEASUREMENTS 


NR  - 

Distance  from  tip  of  dummy's  nose  to 
rear  surface  of  steering  wheel  rim. 

top 

16.2 

NH  - 

Distance  from  tip  of  dummy' s nose  to 
of  steering  colamn  hub  . 

center 

16.1 

HS  - 

Distance  from  center  of  steering  column  hub  to 
the  forward  surface  of  the  door  lock  striker  pin. 

22.8 

SCA  - 

Angle  of  steering  column  relative  to 
horizontal  X axis. 

the 

20° 

SWA  - 

Angle  of  steering  wheel  relative  to 
horizontal  X axis. 

the 

75° 
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FMVSS  208  COMFORT  AND  CONVENIENCE  DATA 


VEHICLE  VIN  NO. : JT ? 5V 2 1 E5H 3 1 2 ? 0 0 6 

MAKE:  Toyota MODEL:  Camry 

VEHICLE  BUILD  DATE:  4/87 VEHICLE  TYPE  4 door  sedan 

FRONT  OUTBOARD  SEATING  POSITIONS  SEAT  BELT  TYPE: 

(check  one):  X Automatic  belts 

Type  2 lap/shoulder  belts 

Other 

CONVENIENCE  HOOKS:  NA , vehicle's  restraint  system  did  not  include 
convenience  hooks. 


WEBBING  TENSION  - RELIEVING  DEVICE: 

DO  OUTBOARD  SEATING  POSITION  BELTS  HAVE  TENSION  - RELIEVING  DEVICES? 

No 

MAXIMUM  SLACK  RECOMMENDED  IN  OWNERS  MANUAL:  NA  INCHES 

DOES  OWNER'S  MANUAL  WARN  THAT  INTRODUCING  SLACK  BEYOND  THE  AMOUNT 
SPECIFIED  CAN  SIGNIFICANTLY  REDUCE  THE  EFFECTIVENESS  OF  THE  SHOULDER 
BELT? 

NA 

IF  NO , EXPLAIN 

AUTOMATIC  BELTS:  IS  TENSION  - RELIEVING  DEVICE  CANCELLED  EACH  TIME  THE 

ADJACENT  DOOR  IS  OPENED?  NA 
IF  NO,  EXPLAIN: 

BELT  CONTACT  FORCE: 

FOR  BELTS  WITHOUT  TENSION- RELI EVING  DEVICES:  BELT  CONTACT  FORCE: 

0.2  POUNDS 

LATCHPLATE  ACCESS:  NA 


RETRACTION:  NA 


ACCESSIBILITY:  NA 


LATCH  MECHANISM:  NA 


FNVSE'  NO.  206  - SEAT  BELT  WARN'IN'G  DATA 

KITH  OCCUPANT  IN  DRIVER’S  POSITION  AND  LAP  BELT  IN  STOWED  POSITION  AND 
IGNITION  SWITCH  PLACED  IN  "START/ON"  POSITION: 

Duration  of  audible  warning  signal  = 6 sec. 

Duration  of  reminder  light  operation  = A sec. 

WITH  OCCUPANT  IN  DRIVER'S  POSITION  AND  LAP  BELT  IN  USE  AND  THE  IGNITION 
SWITCH  PLACED  IN  "START/ON"  POSITION: 

Duration  of  audible  warning  signal  - 3 sec. 

(Note;  audible  warning  should  not  operate) 

Duration  of  reminder  light  operation  = 6 sec. 

Wording  of  visual  warning: 

Fasten  Seat  Belt  

Fasten  Belt  X 

Symbol  101-80  X 
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, F!»^VSS  NO.  2Q8  - LABELING  AND  DFIVEF'S  MANUAL  DATA 

1 


DESCRIBE  LOCATION  OF  LABEL  WHICH  DESCRIBES  KANUFA CTURE? ' 5 KAINTENANC 
REPLACEMENT  SCHEDULE  FOR  CRASH- DEPLOYED  OCCUPANT  PROTECTION  SYSTEM: 
vehicle  did  not  contain  a crash-deployed  occupant  protection  system. 


E OR 
NA  , 
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FKV5:r  NO. 


208 


READINESS  INDICATQF  DATA 


AN  OCCUPANT  RESTRAINT  SYSTEM  THAT  DEPLOYS  IN  THE  EVENT  OF  A CRASH  SHALL  HAVE 
A MONITORING  SYSTEM  WITH  A READINESS  INDICATOR.  A TOTALLY  MECHANICAL  SYSTEM 
IS  EXEMPT  FROM  THIS  REQUIREMENT.  NA , vehicle  did  not  contain  a 
c r a s h - d ep 1 oyed  occupant  protection  system. 
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SECTION  3.0 


CAJ'lERA  POSITIONS 
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REAL  TIME  PANNING 


o c 

z cij 


M z 

H < 

S H 

CJ  M 
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Z 

3 < 

Z 

O O 

tJ  Z 

H a 

tJ  tJ 

H > 

CO  O 

\ 


Cj  O H 
< U 
tJ  z 

z • o 

CS  O M 

Z Z H 
> H O 
O CO  Z 
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CAMERA  POSITIONS 


TEST  NO.  : 87  1 10  3 VEHICLE:  Toyota  Camry 

FILM  P[,ANE 

CAMERA  CAMERA  POSITIONS  (IN)*  ANGLE**  TO  FlEAD  LENS  SPEEO 

NO.  VIEW  X Y Z (DEG)  TARGET  (MM)  (EPS) 


P 
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**ReferonrR(l  to  horizontal  piano 


APPENDIX  A 


PHOTOGRAPHS 


1.  PRE-TEST  FRONT  VIEW 

2.  POST-TEST  FRONT  VIEW 

3.  PRE-TEST  LEFT  SIDE  VIEW 

4.  POST-TEST  LEFT  SIDE  VIEW 

5.  PRE-TEST  RIGHT  SIDE  VIEW 

6.  POST-TEST  RIGHT  SIDE  VIEW 

7.  PRE-TEST  RIGHT  FRONT  THREE-QUARTER  VIEW 

8.  POST-TEST  RIGHT  FRONT  THREE-QUARTER  VIEW 

9.  PRE-TEST  LEFT  REAR  THREE-QUARTER  VIEW 

10.  POST-TEST  LEFT  REAR  THREE-QUARTER  VIEW 

11.  PRE-TEST  REAR  VIEW 

12.  POST-TEST  REAR  VIEW 

13.  PRE-TEST  WINDSHIELD  VIEW 

14.  POST-TEST  WINDSHIELD  VIEW 
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Figure  1.  PRE-TEST  FRONT  VIEW 
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Figure  2.  POST-TEST  FRONT  VIEW 
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Figure  3.  PRE-TEST  LEFT  SIDE  VIEW 
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POST-TEST  LEFT  SIDE  VIEW 
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Figure  5.  PRE-TEST  RIGHT  SIDE  VIEW 
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Figure  7.  PRE-TEST  RIGHT  FRONT  THREE-QUARTER  VIEW 


Figure  8.  POST-TEST  RIGHT  FRONT  THREE-QUARTER  VIEW 
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Figure  9.  PRE-TEST  LEFT  REAR  THREE-QUARTER  VIEW 


Figure  10.  POST-TEST  LEFT  REAR  THREE-QUARTER  VIEW 
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Figure  11.  PRE-TEST  REAR  VIEW 


Figure  12.  POST-TEST  REAR  VIEW 
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Figure  15.  PRE-TEST  ENGINE  COMPARTMENT  VIEW 


16.  POST- TEST  ENGINE  COMPARTMENT  VIEW 
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Figure  17.  PRE-TEST  FRONT  UNDERBODY  VIEW 


Figure  18.  POST-TEST  FRONT  UNDERBODY  VIEW 
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Figure  19.  PRE-TEST  DRIVER  DUMMY  POSITION  VIEW 
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Figure  21.  PRE-TEST  PASSENGER  DUMMY  POSITION  VIEW 


Figure  22.  POST-TEST  PASSENGER  DUMMY  POSITION  VIEW 
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Figure  23.  PRE-TEST  DRIVER  DUMMY  & VEHICLE  INTERIOR  VIEW 


Figure  24.  POST-TEST  DRIVER  DUMMY  & VEHICLE  INTERIOR  - VIEW  1 
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Figure  25.  POST-TEST  DRIVER  DUMMY  & VEHICLE  INTERIOR  - VIEW  2 


Figure  26.  PRE-TEST  DUMMY  & VEHICLE  INTERIOR  VIEW 
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Figure  28.  POST-TEST  PASSENGER  DU.MMY  & VEHICLE  INTERIOR  - VIEW  2 
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Figure  29.  POST-TEST  DRIVER  DUMMY  HEAD/KNEE  CONTACT  - VIEW  1 


; 30.  POST-TEST  DRIVER  DUMMY  HEAD/KNEE  CONTACT  - VIEW  2 
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Figure  31.  POST-TEST  FASSENGEF  HEAL  KKEE  CONTACT  - VIEW  1 


Figuer  32.  POST-TEST  PASSENGER  DUMMY  HEAD^KNEE  CONTACT  - VIEW  2 
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Figure  33.  PRE-TEST  VEHICLE  CERTIFICATION  LABEL  VIEW 


Figure  34.  PRE-TEST  VEHICLE  TIRE  LOAD  LABEL  VIEW 
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APPENDIX 


DUMMY  CERTIFICATION  INFORMATION 
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PRE-TEST  CALIBRATION 


S/N:  45 
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HYBRID  III  EXTERIOR  DIMENSIONS 


Dimensional 

Symbol  Description 

Spec 

Dimension 

Dummy 
Dimension 
SN  4 5 

A 

Sitting  Height  (Erect) 

34 . 8 

± . 2 

34 . 6 

B 

Shoulder  Pivot  Height 

20.2 

i . 3 

20  . 0 

C 

"H"  Point  Height 

3 . 4 

ref  . 

3 . 4 

D 

"H"  Point  Location  from  Back  Line 

5 . 4 

ref. 

5 , 4 

E 

Shoulder  Pivot  Location  from  Back  Line 

3 . 5 

1 . 2 

3 . 7 

F 

Thigh  Clearance 

5 . 8 

± . 3 

5 . 9 

G 

Back  of  Elbow  to  Wrist  Pivot 

11.7 

1 . 3 

11.5 

H 

Occiput  to  Z-Axis 

1 . 7 

± . 1 

1 . 7 

I 

Shoulder  - Elbow  Length 

13  . 3 

i . 3 

13.6 

J 

Elbow  Rest  Height 

7 . 9 

± . 4 

7 , 7 

K 

Buttock  Knee  Length 

23.3 

i . 5 

23.0 

L 

Popliteal  Height 

17.4 

1 . 5 

17.5 

M 

Knee  Pivot  Height 

19.4 

1 . 3 

19.5 

N 

Buttock  Popliteal  Length 

18.3 

i . 5 

17.9 

0 

Chest  Depth 

8 . 7 

± . 3 

8 . 6 

P 

Foot  Length 

10  . 2 

± . 3 

10.2 

V 

Shoulder  Breadth 

16.9 

± . 3 

16.8 

W 

Foot  Breadth 

3 . 9 

± . 3 

3 . 9 

Y 

Chest  Circumference 

38  . 8 

± . 6 

38  . 7 

Z 

Waist  Circumference 

33.5 

± . 6 

33.7 

AA 

Location  for  Measurement  of  Chest 

Ci rcumf  erence 

17 . 0 

± . 1 

17.0 

BB 

Location  for  Measurement  of  Waist 

Cl rcumf  erence 

9 . 0 

± . 1 

9 . 0 

NOTE:  The  "H"  point  is  located  1.83  inches  forward  and  2.57 

inches  down  from  the  center  of  the  pelvis  angle  reference  hole. 
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RESEARCH 

CENTER  OF 

OHIO 

IH  E i', 

D DROP  TE 

ST 

HVDRID  II 

I 

30- DOT 

-S7 

URIC  'lOOESHDl 

HY3  SNA  5 

HEAD  DROP  C7iL  2 6 

I ! 

1 TEST  PARAMETER  1 

SPECIFIC 

1 

A T I 0 N 1 

TEST  RESULTS 

1 

1 

1 1 

1 TEMPERATURE  1 

o 6 ■■  7 8 

1 

DEG.  F 1 

70,60  DEO.  E 

1 

! 

1 i 

1 RELATIVE  F-FUMiniTY  ! 

i 0 L - 

1 

7 0 % 1 

2S . 00  X 

1 

1 

! 1 
IPEAK  RESULTANT  AOCELERAT I ON  1 

O O cr 

i 

275  0 1 

249.10  G 

i 

! 

1 1 
IPEAK  LATERAL  AOCELERAT ION  1 

15  G 

1 

M i‘i  X 1 

5 . 1 0 0 

1 

i 

! 1 

IIS  ACCELERATION  CURUE  1 

1 UNI  MODAL?  1 

YE 

1 

1 

S 1 

YES 

1 

1 

1 

DUMMY  COMPONE^.iJ,  f>fET3  SPEC  I F I CWtT  .1  ON S 
TECHNICI  AN__i 
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TP;:r,NSPC?RTATIuN  RESEARCH-!  CEKTTR  3F  OHIO 
i^ECK  EXTEMSIOM  TEST 
P-'  Y P R I n ].  T T 

3 AXIS  MECK  TRANSDUCER  SO-OCT-S? 

URTC  ^5C2ANE1  HY3  SYM5  CAL26  NECK  EXTEMSIPN 


TEST  PARAMETER 


TEMPERATURE 


SPECIFICATION 


9-72  DEG.  F 


TEST  RF.SUL.T: 


70.70  DEG.  F 


RELATIUE  HUMIDITY 


10% 


‘j  w 


IMPACT  OELOCITY 


19.50  - 20.30  EPS 


19.5N  EPS 


PENDULUM 

DECELERATION 


I 1 0 

MS 

1 

17.20  - 

21.2  0 

G 1 

-I 

.1.  / ♦ .' 

G 

! 

1 2 0 

MS 

1 

1 4 . 0 0 - 

19.0  0 

G 1 

1 7 . 0 3 

G 

1 

I 30 

MS 

1 

11.00  - 

1 6.00 

G 1 

13.45 

G 

1 

ABOVE  30 

MS 

1 

1 

2 2 G 

M lA  X 

1 

1 

14.15^ 

G 

1 

1 

D E C E:  L E R a T I 0 N - T 3:  M E C Ll  R V E 
DECAY  TIME  TO  5 G 


I - 46  MS 
1 0 6 D E G . 

72  - 32  MS 
•59.0/-39.0  FT. LB 


3 8.33  Mi  S 
93.93  DEG. 
30.63  MS 


D PLANE 
ROTATION 


1 MAX 
I TIME 
! MIN 
I TIME 


81 


MOMENT  ABOUT 

OCCIPITAL 

CONDYLE 


65  - 79  MS 


■49.70  FT. LBS 
71.50  MS 


ROTATION  ANGLE-TIME  CURVE 
DECAY  TIME  TO  ZERO 


147  - 174  MS 


167.63  MS 


! NEGATIVE  MOMENT-TIME  CURVE 
I DECAY  TIME  TO  ZERO 


1 2 0 


148  MS 


142.00  MS 


D Li  M M Y COM  F-'  0 E N T FI  E I S 3 F'  E C I F I C ,A  T I 0 M S 
TECHNICIAN.. 
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3 AXIS  NECK  TRANSDUCER 
URTC  •1CC26NF1 


NECK  rLEXIOfJ  TEST 
HYDRID  III 

50-0CT-37 

HY3  SNI5  CAL26  f^EOK  FLEXION 


TEST  PARAMETER 


iPECIFICATION 


TEST  result: 


TEMPERATURE 


6 9 - 


DEG.  F 


70.70  DEG.  F 


RELATIVE  HUMIDITY 


1 0 


‘0% 


33.00  % 


IMPACT  VELOCITY 


22.6  --  2 3.4  EPS 


22. 9S  EPS 


PENDULUM 

DECELERATION 


1 0 

MS  1 

. 50  - 

'T'  "7 

.50 

G 

I 

2 2 . 82 

G 

2 0 

MS  1 

17 

.60  — 

■->  O 

. 6 0 

G 

1 

17.72 

G 

30 

MS  I 

12 

.50  - 

IS 

. 5 0 

G 

1 

13.70 

G 

MAX  PENDULUM  G ABOVE  30  MS 


29  G MAX 


20.80  G 


r i E C E L E R A T I 0 N - T I M E CURVE 
I) E C A Y 1'  I M E TO  5 G 


34  - 42  MS 

64  - 73  DEG. 

57  - 64  MS 

65  - SO  FT.  LBS 
47  - 53  MS 


41.63  MS 
73.81  DEG. 
63.38  MS 
76.97  FT. LBS 

54.63  MS 


D PLANE 
ROTATION 


MAX 

TIME 

MAX 

TIME 


MOMENT  ABOUT 

OCCIPITAL 

CONDYLE 


ROTATION  ANGLE-TIME  CURVE 
DECAY  TIME  TO  ZERO 


113  - 128  MS 


125.13  MS 


POSITIVE  MOMENT-TIME  CURVE 
DECAY  TIME  TO  ZERO 


97  - 107  MS 


106.75  MS 


D U M M Y C 0 M F' 0 EIJ 1 yi))  EE  T S S F' E C I F i:  C hJ  1 0 N S 
T'  E C H N I C I A F'l  1 


C-6 


TFCAHSP0F;TAT  ION  f 

lESEARSH 

CEfnER 

OE  OHIO 

THOP  h; 

IMPACT 

TEST 

W' 

1 D R 1 1;  J: 

T 

X 

S 1 --  G L I 

-ST 

I HIGH  SPEED  TEST 


1 

1 7'  E ii  F'  E F\  A 7'  1.J  F';  E 
] 

if':elhTIV[:  humidity 

1 

1 C-.  - 

1 

1 

r 

- " 2 ri  E G . E 1 

! 

lOX  - 70X  ! 

1 

T 1 ,60  D E 6 . F i 

] 

3T.00  % 1 

i 

1 o 

1 

i 

1 

! PENDULUM  VELOCITY 
1 

1 

1 21-0 
1 

1 

I 

21  ♦ S3  FT/SEC  1 

1 

1 

! MAXIMUM  DEELECTION 
1 

1 

i 2,5  0 

J 

1 

1 

- 2.86  I^FCFIES1 
1 

1 

1 

2.88  INCHES  i'  1 

1 

1 

IMAXIMUM  RESISTIVE  EORCE 

1 

! 

i 1 0 8 0 

1 

1 

- 1245  POUNDS! 

1 

1 

1375.8  POUNDS  1 

1 

1 

IINTEFUJAL  HYSTERESIS 

1 

1 

) 

! 

1 

1 

68%  --  85%  i 

i 

1 

73.4%  1 

C-7 


TRAMSF'ORTATION  RESEARCH  CENTER  OF  OHIO 


KNEE  IMPACT  TEST 
H Y B R ];  1.1  J I ]; 


30-0CT-S7 


LEFT  KNEE 

yPTC  45C2ELK1  HY3  SN45  L . KNEE  IILB  CAL  26 


I TEST  PARAMETER 

1 

I TEMPERATURE 


IRELATIUE  HUM  I HI TY 


ipro.be  UELOCITY 


IPEAK  KNEE  IMPACT  FORCE 
I 

1 PROBE  WEIGHT 


SPECIF  ICATIO/s'  ! TEST  RESULTS 

I 

66  --  7E;:  deg*  F I 70.40  DEG.  F 


107  --  707  ! 2S.00  7 


6.S  - 7.0  FT./SEC  1 6.90  FT/SEC 


996  --  1566  LBS.  I 1403.S4  LBS. 

I 

11.0  LBS.  1 


H Ll  M M Y C 0 H F-'  0 N V?  H E E T S S F'  E C I F I Q.A  T I 0 N S 

TECHNICI AN. 


C-8 


TKAK'SPORTATION  RESf.EARCH  CENTER  OF  OHIO 


KNEE  IMPACT  TEST 


HYBRI 

D 1 I I 

30-0 Cl 

- 8 7 

RIGHT 

KNEE 

URTC 

40C26RK1 

HY3  SN45 

R.KNEE  11  LB  CAL.  26 

1 

1 

TEST  PARAMETER 

SPEC 

1 

IFICATION  1 

TEST  RESULTS 

i 

1 

1 

1 TEMPE 

FC  A T U R E 

i 

6 6 “ 

I 

78  DEG.  F 1 

70.50  DEG.  F 

1 

1 

1 

1 RELAT 

I U E H:  LI  M I li  I T 'r' 

1 

1 

0%  - 70%  1 

2 8.00 

1 

1 

1 

1 PROBE 

UELOOITY' 

6 . 3 -- 

t 

7.0  FT/SEC  1 

S.'='0  FT/SEC 

1 

1 

1 PEAK 

KNEE  IMPACT  FORCE 

9 S'  6 

" 1566  LBS*  1 
1 

11  SO. 71  LBS. 

1 

1 

1 PROBE 

HEIGHT 

11.0 

1 

LBS.  1 

1 

1 

DUMMY  COMPONENT 


TECHNICIAN. 


C-9 


PRE-TEST  CALIBRATION 


S/N:  143 


C-10 


HYBRID  III  EXTERIOR  DIMENEIONS 


D 1 m e n s 1 
SvEbol 

cna  1 

Description 

Sp  e 
Di  men 

Sion 

Dummy 
Dimension 
SN  14  3 

A 

Sitting  Height  (Erect) 

34 . 6 

j.  o 

34  . 7 

B 

Shoulder  Pivot  Height 

20  . 2 

i . 3 

20.0 

C 

"H"  Point  Height 

3 . 4 

ref  . 

3 . 4 

D 

"H"  Point  Location  from  Back  Line 

5 . 4 

ref. 

5 . 4 

r 

Shoulder  Pivot  Location  from  Back  Line 

3 . 5 

1 . 2 

3 . 6 

F 

Thigh  Clearance 

5 . 8 

1 . 3 

S . 9 

G 

Back  of  Elbow  to  Wrist  Pivot 

11.7 

1 . 3 

11.6 

H 

Occiput  to  Z-Axis 

1 . 7 

± . 1 

I . 7 

I 

Shoulder  - Elbow  Length 

13.3 

1 . 3 

13.3 

J 

Elbow  Rest  Height 

7 . 9 

1 . 4 

8 . 1 

K 

Buttock  Knee  Length 

23.3 

± . 5 

23.0 

L 

Popliteal  Height 

17.4 

± . 5 

17.4 

M 

Knee  Pivot  Height 

19.4 

± . 3 

19.5 

N 

Buttock  Popliteal  Length 

18  . 3 

± . 5 

18.0 

0 

Chest  Depth 

8 . 7 

± . 3 

8 . 7 

P 

Foot  Length 

10  . 2 

± . 3 

10.2 

V 

Shoulder  Breadth 

16.9 

± . 3 

16.8 

W 

Foot  Breadth 

3 . 9 

i . 3 

4 . 0 

Y 

Chest  Circumference 

38 . 8 

t . 6 

39.0 

Z 

Waist  Circumference 

33.5 

± . 6 

34 . 0 

AA 

Location  for  Measurement  of  Chest 
Circumference 

17  . 0 

± . 1 

17.0 

BB 

Location  for  Measurement  of  Waist 
Circumference 

9 . 0 

± . 1 

9 . 0 

NOTE:  The  "H”  point  is  located  1.83  inches  forward  and  2.57 

inches  down  from  the  center  of  the  pelvis  angle  reference  hole. 


C-11 


IKANSF'OFn'ATION  FvlESEARCH  CENTER  OF  OHIO 


HEAD  DROP  TEST 
l-l  Y F;  F'.  ID  III 


30-0CT-87 


143C2HD1 


HY3  SN143  HEAD  DROP  CAL  2 


i TEST  RARAhETER 

1 

1 

SRECTRICATION 

I 

i 

TEST  RESULTS 

1 

1 

1 

) 

1 T RARER A TORE 

1 

1 

66  ”78  DEG.  F 

1 

1 

7 0.60  Li  E G 

. F 

1 

1 

] 

1 MUMiniTY 

1 

1 

10%  - 70% 

1 

1 

28 . 00 

/u 

1 

1 

i 

IREAt^  RESULTANT  ACCELERATION 

1 

1 

225  " 275  G 

1 

1 

253.82 

G 

1 

1 

i 

IREAK  LATERAL  ACCELERATION 

1 

1 

1 5 G h A X 

i 

1 

O 

\ 

G 

1 

1 

1 

119  ACCELERATION  CURVE 
1 UN  I MODAL'? 

1 

1 

1 

i 1 

1 t 

1 1 

1 
1 

CO  1 

t iij  1 

>-  1 

1 

1 

1 

1 

1 

YES 

1 

1 

1 

C-I2 


3 :'iXTB  I'' EC 


TRAMSFTiETATION  REEEAECH  CENTER  OF  OHIO 
N E n I ' EXIF  NS?:  n N T E 5 T 
HYEr'ID  II  J 

RANCH U CER 
1T3C CNEl 


02-NGN-87 

EXTENSION 


I E S T F-'  i->  R I I METE  f\ 


' 3PECIFICAT JON 


! TE::  PER  A TORE 


'2  l!  E G , 


TEST  RESULTS 


1 . 40  DEG  , E 


1 RELATIVE  F-iUMIIUT 


ICE 


/ u. 


4 S , 0 0 7u 


IMPACT  VELOCITY 


I 

19  '.  5 0 - 

2 V ♦ 3 ‘j  1 

■PS  1 

1 . 5 0 

F F-'  S 

J 

1 1 0 

f13 

I 

17.20 

- 21.20 

G 1 

17,86 

G 

1 

1 20 

MS 

I 

14.00 

- 19.00 

G 1 

1 5 , 0 1 

G 

! 

! 3 0 

MS 

I 

11.00 

16.00 

G 1 

13.34 

G 

1 

1 PEfiDULlJM 
I 

I DECELERATION 


IMAX  PENDULUM  G ABOVE  30  MS 


22  G MAX 


1 « 3 0 G 


Ei  E C E L E R A T I 0 N --  T I H E C U Fl‘  V E 
Ei  E C A Y TIME  TO  5 G 


40.13  MS 
S7.5S  DEG. 
74.00  MS 
-58.52  FT. LBS 
74.38  MS 

166.50  MS 


D PLANE 
POTATION 


I- 1 1-1  A 


10  6 Ei  E G . 


i TIME 
I f\  I N 
I T I M E 


MOMENT  ABOUT 

OCCIPITAL 

CONDYLE 


ROTATION  ANGLE -TIME  CURVE 
DECAY  TIME  TO  ZERO 


■59.0/-39.0  FT.  LB 
65  - 79  MS 

147  - 174  MS 


NEGATIVE  moment- TIME  CURVE 
DECAY  TIME  TO  ZERO 


12  0 - j.  ^ S MS 


14S.63  MS  Y.-* 


C-13 


transportation  RESE:ARCH  CENTFR  of  OHIO 
NECK  FLEXION  TEST 
HYBRID  III 

S AXIS  NECK  Tf'ANODUCER  31-0CT-87 

ORTC  14  3C2NF1  HY7  3N1T3  CAL  2 NECK  FLEXION 


I 

! TEST  PARAMETER 

I 

I 

SPECIFICATION 

! 

1 

TEST  RESULTS 

1 

1 

1 

i T E M F'  E F.  A T LI  F;  E 

1 

1 

c9  - 72  DEG.  F 

1 

1 

P0.80  DEG.  F 

1 

1 

1 

1 RELATIVE  HUMIDITY 

! 

1 

1 1 

1 

i 

i 

1 

1 o 
1 
1 

1 

i J 

1 

1 

i 

1 

36.00  Z 

1 

1 

1 

1 IMPACT  VELOCITY 

1 

1 

22.6  - 23.4  F F' 

1 

S I 

22.87  EPS 

! 

1 

! 1 

! PENDULUM 
! 1 

! fj rr  p Ti  p r:* / T T n f 1 

1 0 M S 

1 

22.50  - 27.50 

G 1 

26.93  G 

1 

20  MS 

1 

17.60  - 22.60 

G 1 

20,72  G 

1 

: L‘  li  L z.  L ii.  1 1 { J.  U 

1 1 

3 0 MS 

1 

12.50  - 18.50 

G 1 

16.02  G 

1 

MAX  PENDULUM  G A DONE  30  MS 


:9  G MAX 


15,93  G 


DECELERATION-TIME  CURUE 
DECAY  TIME  TO  5 G 


34  - 42  MS 

64  ~ 7S  DEG, 

57  - 64  MS 

65  - SO  FT. LBS 
47  - 58  MS 


35.88  MS 
76.15  DEG, 

63.88  MS 
76.15  FT, LBS 
51.38  MS 


D PLANE 
ROTATION 


MAX 

TIME 

MAX 

TIME 


MOMENT  ABOUT 
OCCIPITAL 
C 0 N D Y L E 


ROTATION  ANCLE-TIME  CURHE 
DECAY  TIME  TO  ZERO 


113  - 123  MS 


119.75  MS 


POSITIVE  MOMENT-TIiME  CURVE 
DECAY  TIME  TO  ZERO 


107  MS 


104.25  MS 


DUMMY  COriPnNFN;^MFEI  S.  SPECIFICATIONS 
TELHNK'  TAR 


C-14 


TFsANSPORTATION  RESEAF^CH  CENTER  OF  CHID 
THORAX  IfiPACT  TEST 

HYRRID  III  2^^-0CT-A7 

URIC  1I3C2TH1  HY3  SN1X3  CAL  2 H. 3. THORAX  01 


C-15 


TRANSPORTATION  RESEARCH  CENTER  OF  OHIO 


,NE£  IMPACT  TEST 
HYF:RID  111 


:0-0CT-S7 


I.  E E T 
I;  T C 


KMEE 


1 4 3C2LK1 


H Y 3 S 1 4 3 L . FJ E E 1 1 L B CAL.  2 


1 

1 TEST  PARAMETER 

1 

1 ■ SPECIFICATION 

1 

1 

TEST  RESULTS 

1 

1 

1 

I 

I T E ii  F E R 1-1 T l.J  R E 

1 

1 66  - 7S  DEG.  F 

1 

i 

70.30  DEG.  F 

1 

1 

1 

1 :R  EL.  AT  ICE  HUMIDITY 

1 

1 10%  - 70% 

1 

1 

2S.00  % 

i 

1 

! 

IPROI'E  UELOCITY 

1 

1 6.8  - 7.0  E T ./  S E C 

1 

I 

6.96  FT/SEC 

1 

1 

IPEAR  KNEE  IMPACT  FORCE 

I 

! 996  - 1366  LBS. 

1 

i 

I 

1243.75  LBS. 

! 

1 

i r'  f\  0 B E U E I G H 1 

1 

1 11.0  L.BS. 

i 

1 

1 

1 

DUMMY  COMPONENT  ^lEETS  SPECIFICATIONS 
T E C H N I C I H M .1 


C-16 


TF.’ANSFOkTATION  F^ESEARCH  CENTER 


OHl  D 


:nfe  impact  test 


I ! Y H F:  I D III 


30-0CT-37 


RIGHT 

HRTC 


KNEE 


1 4 3 C 2 R'  lx  1 


HY3  Six']  43  R.K^x'EE  IILB  CAL 


TEST  PARAMETER 


GPECIEICATIOM 


TEST  RESULTS 


'EMPERATLlR 


66  - 78  DEG,  F 


'0.50  DEG. 


IRELATIOE  HUMIDITY 


10%  - 70% 


28.00  % 


I PROBE  VELOCITY 

IPEAK  KNEE  Ir..';iCT  FORC 
1 

IF-'ROBE  HEIGHT 


6.8  - 7.0  FT/SEC 


6.95  FT/SEC 


996  ~ 1566  LBS 
11.0  LBS. 


1271.51  LBS 


DUMMY  COMPGNENTxiHEETS  SPEC  I F I CAiT  I ONS 


TECH  MIC  I AN. 


C-17 


POST-TEST  CALIBRATION 


S/N : 45 


C-18 


I EXTERIOR  DIMENSIOKE 


Z * E e n £ 1 0 r.  5 1 

Eyiubcl  Description 


Epee 

D i K e n s i 0 n 


L'  u in  n >■ 
L.mer.  s*on 


h 

B 

C 

D 

E 

G 

H 

I 

J 


K 


M 

N 

0 

P 

V 
W 

Y 
Z 

AA 

BB 


Silting  Height  (Erect) 

Shouiaer  Pivot  Height 
"H"  Point  Height 

"H"  Point  Location  from  Back  Line 

Shoulder  Pivot  Location  from  Back  Line 

Thigh  Clearance 

Back  of  Elbow  to  Wrist  Pivot 

Occiput  to  Z-Axis 

Shoulder  - Elbow  Length 

Elbow  Rest  Height 

Buttock  Knee  Length 

Popliteal  Height 

Knee  Pivot  Height 

Buttock  Popliteal  Length 

Chest  Depth 

Foot  Length 

Shoulder  Breadth 

Foot  Breadth 

Chest  Circumference 

Waist  Circumference 

Location  for  Measurement  of  Chest 

Circumference 

Location  for  Measurement  of  Waist 
Circumference 


3 4.8  r . 2 

20.2  1.3 

3.4  ref 

5 . 4 ref 
V r 4 2 

5.8  1.2 

11.7  1.3 

1.7  1.1 

13.3  1.3 

7.9  1.4 

23.3  1.5 

17.4  1.5 

19.4  1.3 
18.3  1.5 

8.7  1.3 
10.2  1.3 
16.9  1.3 

3.9  1.3 

36.8  1.6 

33.5  1.6 

17.0  1.1 
9.0  1.1 


~4  . C 
2 C . 0 


5 . 4 


7 7 


5 . 6 


11.^ 
1 ■ 7 


13.0 
7 . 7 


2 2.7 
17.4 


19.6 

18.5 


8 . 6 
10.1 


16.8 
3 . 7 


38  . 6 
34.0 


17.0 


9 . 0 


NOTE;  The  "H"  point  is  located  1.83  inches  forward  and  2.57 

inches  down  from  the  center  of  the  pelvis  angle  reference  hole. 


C-19 


rAXJS 


hybrid  III  Exterior  Body  DiQenBlona  - Side  View 


C-20 


V 


C-21 


TRANSPORTATION  RESEARCH  CENTER  OF  OHIO 


HEAD  DROP  TEST 
HYBRID  III 


19-N00-87 


ORTC 


■''15C25HD1 


HY3  Sf'MC  HEAD  DROP  CAL  25 


\ 

1 TEST  PARAMETER 

SPECIFICATION 

1 

1 

TEST  RESULTS 

1 

1 TEMPERATURE 

66  - 78  DEG.  F 

1 

1 

71.70  DEG.  F 

i 

IRELATIUE  HUMIDITY 

1 

I 

i 

1 

1 

1 

1 o 

1 

1 

1 i 
1 

1 VI 

1 o 
1 
1 
1 
1 

1 

1 

24.00  % 

1 

IPEAK  RESULTANT  ACCELERATION 

225  - 275  G 

1 

1 

220.17  G 

1 

IPEAK  LATERAL  ACCELERATION 

15  6 MAX 

1 

1 

4.52  G 

1 

IIS  ACCELERATION  CURVE 

1 

1 

1 UNI  MODAL? 

YES 

1 

1 

1 

1 

1 

Oj  I 
UJ  1 
>-  1 
1 
1 
1 
I 
1 
1 
1 

t- 


TEST  DOES 
TECHNICIAN 


I CAT  IONS  ttt 


TRANSPOF;TATIOK'  RESEARCH  CENTER  OF  OHIO 


NECK  EXTENSION  TEST 
HYBRID  III 


3 AXIS  NECK  TRANSDUCER 


19-NOV-S' 


VRTC  45C25NE1 

HY3  SN45 

CAL  2 5 

NEC 

K EXTENS 

ION 

1 

1 TEST  PARAMETER 

I 

SPECIFICATION  1 

TEST 

RE 

SULTS 

1 

1 

1 

1 TEMPERATURE 

69  - 72 

1 

DEG.  F 1 

70  . 

8 0 

DEG.  F 

! 

1 

1 

1 RELATIVE  HUMIDITY 

10%  - 

1 

7 0%  1 

n o 

.00  % 

1 

1 

1 

1 IMPACT  VELOCITY 

19.50  - 2 

1 

0.30  FPS  1 

19  . 

59 

FPS 

1 

1 

i 1 

10 

MS  ! 

17.20  - 

21.20  G 1 

2 0 . 

56 

G 

1 

1 PENDULUM 
1 1 

20 

MS  1 

1 

i 

1 

1 

O 1 
O 1 
1 

1 1 
1 

19.00  G 1 

15  . 

99 

G 

1 

! DECELERATION 
1 1 

30 

MS  1 

31.00  - 

1 1 

1 !>  1 

1 O 1 
1 O 1 
1 1 

1 O 1 
1 1 

1 1 

13. 

31 

G 

1 

1 

IMAX  PENDULUM  G ABOVE 

30 

MS  1 

22  G 

1 

MAX  1 

13  . 

29 

G 

1 

1 

DECELERATION-TIHE  CURVE 
DECAY  TIME  TO  5 G 


38*63  MS 
94.05  DEG. 
80.63  MS 
■50.10  FT. LBS 
73.38  MS 


D PLANE 
ROTATION 


! MAX 
t TIME 
I MIN 
I TIME 


81  - 106  DEG. 

72  - 82  MS 
•59.0/-39.0  FT. LB 
65  - 79  MS 


MOMENT  ABOUT 

OCCIPITAL 

CONDYLE 


ROTATION  ANGLE-TIME  CURVE 
DECAY  TIME  TO  ZERO 


147  - 174  MS 


165.88  MS 


NEGATIVE  MOMENT-TIME  CURVE 
DECAY  TIME  TO  ZERO 


120  - 148  MS 


143.75  MS 


DUMMY  COMPONENT^MEETS  SPECIFICATIONS 
TECHNICIAN. 
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TRANSPORTATION  RESEARCH  CENTER  OF  OHIO 


6 AXIS  NECK  TRANSDUCER 
URTC  -^OCCONFl 


NECK  FLEXION  TEST 
HYBRID  III 

19-N0'v'-87 

HY3  CAL25  NECK  FLEXION 


TEST  PARAHETER 


SPECIFICATION 


TEST  RESULTS 


I TEMPERATURE 


69  - 72  DEG,  F 


70,40  DEG,  F 


I RELATIVE  HUMIDITY 


lOX  - 70: 


23,00  X 


I IMPACT  VELOCITY 


22,6  - 23,4  FPS 


22,97  FPS 


PENDULUM 

DECELERATION 


1 10 

MS  1 

22,50  - 

27 , 50 

G 1 

25  , SO 

G 

1 

1 20 

MS  1 

17,60  - 

22 , 60 

G 1 

19,56 

G 

i 

1 30 

MS  I 

12,50  - 

18,50 

G 1 

14 , 44 

G 

1 

E 30 

1 

MS  1 

29 

G MAX 

1 

1 

14,34 

G 

1 

1 

I DECELERATION-TIME  CURVE 
1 DECAY  TIME  TO  5 G 


I D PLANE 
I 

I ROTATION 


I MAX 
I TIME 
! MAX 
1 TIME 


34  - 42  MS 

64  - 78  DEG, 

57  - 64  MS 

65  - 80  FT, LBS 
47  - 58  MS 


41.63  MS 
74,57  DEG. 
63.00  MS 
23,73  FT, LBS 

35.63  MS 


I MOMENT  ABOUT 
1 OCCIPITAL 
I CONDYLE 


1 ROTATION  ANGLE-TIME  CURVE 
I DECAY  TIME  TO  ZERO 


113  - 128  MS 


124.00  MS 


(POSITIVE  MOMENT-TIME  CURVE 
I DECAY  TIME  TO  ZERO 


97  - 107  MS 


142,13  MS  tt 


ttt  TEST  DOES  NOJ  MEET  SPECIFICATIONS 
TECHNICIAN. 


C-24 


TRANSPORTATION  RESEARCH  CENTER  OF  OHIO 


THORAX  I HP ACT  TEST 
hybrid  II] 


1 9-NOV-S 


0 R T i 


Y5C2CTH1 


HY3  ShM5  CAL  25  H»S.  THORAX  01 


TEST  PARAMETER 


HIGH  SPEED  TEST 
SPECIFICATION 


TEST  RESULTS 


'EMPERATURE 


69  - 72  DEG.  F 


71.00  ri  E G . F 


I RELATIVE  HUMIDITY 


10%  - 70% 


21.00  % 


I PENDULUM  VELOCITY 


21.6-22.^  ET/SEC 


1.84  FT / S E C 


1 MAXIMUM  DEFLECTION 


2.50  - 2.86  INCHES 


'^.85  INCHES 


[MAXIMUM  RESISTIVE  FORCE 


1080  - 1245  POUNDS 


1]89.7  POUNDS 


INTERNAL  HYSTERESIS 


69%  - 85% 


DUMMY  COMPONENT 
TECHNIC  I AM__ 


F:£CIFICATIONS 



C-25 


TRANSF'ORTATION  RESEARCH  CEHTER  OE  OHIO 


KNEE  IMPACT  TEST 
HYBRID  III 


19-N0V-e7 


LEFT  KNEE 

HRTC  45C25LK1  HY3  SHT5  L.KNEE  11  LB  CAL  25 


1 

i TEST  PARAMETER 

1 

1 SPECIFICATION 

TEST  RESULTS 

1 

1 

( 

1 TEMPERATURE 

j 

1 66  - 78  DEG.  F 

71.60  DEG.  F 

1 

1 

1 

1 RELATIVE  HUMIDITY 

1 

1 10%  - 70% 

24.00  % 

1 

1 

1 

IPROBE  VELOCITY 

1 

1 6.8  - 7.0  FT/SEC 

6.92  FT./SEC 

1 

1 

IPEAK  KNEE  IMPACT  FORCE 
1 

1 996  - 1566  LBS. 

1 

1418.31  LBS. 

1 

1 

1 

IPROBE  WEIGHT 

1 

1 11.0  LBS. 

1 

I 

DUMMY  COHPONEilT  >^EETS  SPECIFIC>ATlONS 
TECHNICIAN. 


C-26 


TFhNSF'ORTATION  research  center  of  OHIO 


f;mee  impact  test 

HYFRin  III 


19-N0V-S7 


RIGHT  KNEE 

i^RTC  45C25RK1  HY3  SN45  R^KNEE  CAL  25 


1 

1 TEST  PARAMETER 

1 

1 SPECIFICATION 

TEST  RESULTS 

! 

1 TEMPERATURE 

1 

1 66  - 7S  DEG.  F 

1 

71.60  DEG.  F 

1. 

1 RELATIVE  HUMIDITY 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 o 

1 

1 

1 1 
1 

1 '-J 
1 o 

1 
1 
1 
1 
i 
1 

24.00  % 

1 

1 PROBE  VELOCITY 

1 

1 6.8  - 7.0  FT/SEC 

6.93  FT/SEC 

IPEAK  KNEE  IMPACT  FORCE 
1 

1 996  - 1566  LBS. 

I 

1380.86  LBS. 

1 

1 PROBE  WEIGHT 

1 

1 11.0  LBS. 

DUMMY  COMPON 


TECHNICIAF 


MEETS,  SPECIFICATIONS 


C-27 


Uy 


HYBRID  III  EXTERIOR  DIMENSIONS 


Dimension 

Symbol 

a 1 

Description 

Spec 

Dimension 

Dummy 
Dimension 
SN  143 

A 

Sitting  Height  (Erect) 

34 . 8 

± . 2 

34  . 7 

B 

Shoulder  Pivot  Height 

20  . 2 

± . 3 

20  . 2 

C 

"H"  Point  Height 

3 . 4 

ref  . 

3 . 4 

D 

"H"  Point  Location  from  Back  Line 

5 . 4 

ref. 

5 . 4 

E 

Shoulder  Pivot  Location  from  Back  Line 

3 . 5 

± . 2 

3 . 5 

F 

Thigh  Clearance 

5 . 8 

± . 3 

5 . 8 

G 

Back  of  Elbow  to  Wrist  Pivot 

11.7 

± . 3 

11.5 

H 

Occiput  to  Z-Axis 

1 . 7 

± . 1 

1 . 7 

I 

Shoulder  - Elbow  Length 

13.3 

± . 3 

13.0 

J 

Elbow  Rest  Height 

7 . 9 

± . 4 

8 . 2 

K 

Buttock  Knee  Length 

23  . 3 

± . 5 

22.9 

L 

Popliteal  Height 

17.4 

± . 5 

17.2 

M 

Knee  Pivot  Height 

19.4 

± . 3 

19.2 

N 

Buttock  Popliteal  Length 

18  . 3 

± . 5 

18  . 6 

0 

Chest  Depth 

8 . 7 

± . 3 

8 . 8 

P 

Foot  Length 

10  . 2 

i . 3 

10.1 

V 

Shoulder  Breadth 

16.9 

± . 3 

16.7 

w 

Foot  Breadth 

3 . 9 

± . 3 

3 . 7 

Y 

Chest  Circumference 

38 . 8 

± . 6 

38 . 4 

Z 

Waist  Circumference 

33.5 

t . 6 

33.8 

AA 

Location  for  Measurement  of  Chest 

Ci rcumf erence 

17.0 

i . 1 

17.0 

BB 

Location  for  Measurement  of  Waist 

Cl rcumf erence 

9 . 0 

± . 1 

9 . 0 

NOTE:  The  "H"  point  is  located  1.83  inches  forward  and  2.57 

inches  down  from  the  center  of  the  pelvis  angle  reference  hole. 


C-29 


Z~AX1S 


NOTE:  FIGURE  IS  REFERENCED  TO 
THE  ERECT  SEATED  POSITION  . 

The  curved  lumbar  does  not  allov/ 
the  Hybrid  111  to  be  positioned 
in  a perfect  erect  attitude. 


X-AXtS 


HTBRID  III  Exterior  Body  DimcnBlona  - Side  View 


C-30 


AA 


V 


BB 

^ Y-AXiS 


1 ''lyjsj 


/? 

: i 

• w 

NOTH:  FIGURE  REFERENCED 
TO  THE  ERECT  SEATED 
POSITION  . 

The  curved  lumbar  does 
not  allow  the  Hybrid  111 
to  be  positioned  in  a 
perfect  erect  attitude. 

X-AX!S 


Z- AXIS 


HYBRID  III  Exterior  Body  Dimensicas  - Front  View 


TRAK'SPORTriTION  RESEARCH  CENTER  OT  OHIO 


HEAD  DROP  TEST 


HYPRID  III  01 -DEC-87 

URTC  1^3C3HD1 

HY3  SM1<13  HEAD  DROP  CAL  3 

! TEST  PARAMETER 

SPECIFICATION  1 TEST  RESULTS  1 

1 

1 TEMPERATURE 

1 1 
66  - 7S  DEO.  F 1 71.70  DFO.  F 1 

1 

iRELATIUE  HUMIDITY 

1 1 
lO:'  - 70%  1 26.00  % 1 

1 

IPEAK  RESULTANT  ACCELERATION 

1 1 
225  - 275  0 1 254.31  G 1 

1 

IPEAK  L.ATERAL  ACCEL.ER  AT  I ON 

1 1 
15  G MAX  1 -4.57  G 1 

1 

IIS  ACCELERATION  CURVE 
1 UNIMODAL? 

1 1 

1 1 

YES  1 YES  1 

DUMMY  COMPONEN^EETS  SPECIFICATIONS 
TECHNICIAN  

C-32 


C-3U 


TRANSPORTATIOK  RFBFARCH  CKRTFR  Of  OHIO 


3 AXIS  K’FCK  TRANSnUCFR 
VRTC  1-^3C3ME1 


NFCK  FXTRNSiriH  TFST 
HYRRin  IT  I 

02-DFC-S: 

HY3  3rl1.  <13  CAL. 3 MFCK  FXTFMS.IGN 


TEST  PARAMETER 


SPECIFTCATTOM 


TFST  RF;  SUITS 


TEMPERATURE 


6 9 


DEC,  F 


7 1.  . 2 0 DEG.  F 


REL.AT.TUF  HUMIDITY 


lOX  - 7 OX 


27.00  X 


IMPACT  VELOCITY 


.19.50  - 20.30  FP; 


19.60  EPS 


1 10 

MS  1 

17.20  - 

21.20  G 1 

20 . 30 

G 

1 

1 20 

MS  1 

14.00  - 

19.00  G 1 

L'J 

G 

1 

1 30 

MS  1 

1 1 

O 1 
O 1 

T-1  1 

16.00  G 1 

13.95 

G 

1 

PEMDULUM 

DECELERATION 


MAX  PENDULUM  G ABOVE  30  MS 


22  G MAX 


13.91  G 


DECELERATION-TIME  CURVE 
DECAY  TIME  TO  5 G 


3S  - 46  MS 
B1  — 106  DIG. 

72  - 82  MS 
59.0/-39.0  FT. LB 
65  - 79  MS 


3 B . 6 3 MS 
102.34  DEG. 

80.25  MS 
-57. 6J  FT. LBS 
74.88  MS 


D PLANE 
ROTATION 


I MAX 
I TIME 
I MIN 
I TIME 


MOMENT  ABOUT 

OCCIPITAL 

CONDYLE 


ROTATION  ANGLE-TIME  CURVE 
DECAY  TIME  TO  ZERO 


147  - 174  MS 


165.25  MS 


NEGATIVE  MOMENT-TIME  CURVE 
DECAY  TIME  TO  ZERO 


120  - 148  MS 


146.88  MS 


DUMMY  COMPONENT^MEETS  SPFCI FJ CAT  I ONS 
TECHMICIAM./ 


C-33 


TRAMSPDRTATION  RFSFARCH  CFNTtR  OF  OHIO 


NECK  FLEX  I OH  TEST 
HYRRJD  III 


3 AXIS  MFCh^  TRAK'SriUCFR  02-nFC.-87 

tv'RTC  .1.^3C3NF1  HY3  SMI  ^3  CAI..3  MECK  FLEXION 


1 

1 TEST  PARAMETER 

1 

1 

SPECIFICATION 

I 

1 

TEST  Rh  SUI.  TS 

1 

1 

! 

1 TEMPERATURE 

1 

1 

69 

- 72  DEG.  F 

1 

i 

71  . 80 

DEG.  F 

1 

1 

1 

IRELATTUE  HUMIDITY 

1 

1 

3 OX  - 70% 

! 

1 

2E 

, 00  % 

1 

1 

1 

1 IMPACT  UELOCTTY 

1 

1 

»6  - 23,4  EPS 

1 

1 

23.06 

EPS 

1 

! 

1 

1 

10  MS  1 

O 

,50  - 27,50  G 

1 

27 , 84 

G 

1 

1 PENDULUM 
1 

1 

20  MS  1 

17 

,60  - 22,60  G 

1 

20 . 34 

G 

1 

1 DECELERATION 

— 

1 

1 

30  MS  1 

^ 2 

,50  - 18,50  G 

1 

15,89 

G 

1 

I 

IMAX  PENDULUM  6 

ABOVE 

! 

30  MS  1 

29  G MAX 

I 

1 

15.77 

G 

1 

1 

1 DECELERATION-TIME  CURVE  1 

I 

1 

1 DECAY  TIME  TO  5 

G 

1 

34  - 42  MS 

1 

“7  cr  / TT 

MS 

1 

! D PLANE 

1 

MAX  1 

6A 

- 78  DEG, 

1 

75 , 09 

DEG  , 

1 

1 

1 ROTATION 

1 

TIME  1 

57  - 64  MS 

1 

57 , 88 

MS 

1 

1 MOMENT  ABOUT 
1 OCCIPITAL 

1 

MAX  1 

65 

- 80  FT, LBS 

1 

73  , 99 

FT . LBS 

1 

! CONDYLE 

1 

TIME  1 

47  - 58  MS 

1 

51  , 38 

MS 

1 

1 ROTATION  ANGLE- 

TIME 

CURVE  1 

1 

! 

1 DECAY  TIME  TO  ZERO 

1 

113  - 128  MS 

1 

119,38 

MS 

1 

IPOSITIVE  MOMENT 

-TIME 

CURVE  1 

1 

1 

1 DECAY  TIME  TO  Z 

ERO 

1 

97  - 107  MS 

1 

103 , 25 

MS 

1 

TEST  DOES 
TECHNICIAN, 


PECJFICATIONS 


C-34 


I 


TRAK'SPORTAT  T DK’  RE  SF  ARCH  CENTER  OF  OHIO 
THORAX  THF-'ACT  TEST 

HYRRin  JTI  02-riEC-B7 


I'RTC 


1 -^ISCSTHl 


H Y 3 S M 1.  4 3 C A I..  3 H . S . T H 0 R A X 0 1 


TEST  PARAMETER 


HIGH  SPEED  TEST 


SPECIFICATION 


TEST  RESULTS 


TEMPERATURi 


69  - 72  DEG.  F 


71. BO  DEG.  F 


REL.ATIGE  HUMIDITY 


1 o: 


'OX 


26.00  X 


PEJ'IDULLIM  UELDCITY 


21  . 6-22 . 4 FT/SEC 


21.92  FT/SEC 


MAXIMUM  DEFLECTION 


2.50  - 2.B6  INCHES 


2.81  INCHES 


MAXIMUM  RESISTIVE  FORCE 


1080  - 1245  POUNDS 


1227.0  POUNDS 


INTERNAL  HYSTERESIS 


69X  - B5X 


. 3X 


DUMMY  COMPONENT^MEETS  SPEC  I FJ C AT  I ONS 


TECHNICIAN 


C-35 


TFs'AK'SPORTATIOK'  RESEARCH  CENTER  OE  OHIO 


KNEE  IMPACT  TEST 
HYBRID  JTJ 


Ol-DEC-87 


LEFT  KMEE 

0 R TO  1 4 3 C 3 L. K 1 H Y 3 S N J 4 3 L . K N EE  1 1 !.  B C A L 3 


1 TEST  PARAMETER 

1 

SPECIFICATION 

TEST  RESULTS 

1 

1 

! TEMPERATURE 

! 

1 

66  - 7S  DEG.  F 

71.60  DEG.  E 

! 

1 

1 

! RELATIVE  HUMIDITY 

1 

1 

10%  - 70% 

26.00  % 

1 

1 

1 

IPROBE  VELOCITY 

1 

1 

6.S  - 7.0  FT/ShC 

6.90  FT/SEC 

1 

1 

IPEAK  KNEE  IMPACT  FORCE 
1 

1 

I 

996  - 1566  LBS. 

1159.47  LBS. 

1 

1 

I 

IPROBE  WEIGHT 

{ 

1 

n . 0 L BS . 

1 

i 

DUMMY  C0MP0K'E:K'T/7  MEETS  SPEC  If  I CAT  I OK’S 
TECHNTCIAM. 


C-36 


TRANSPORTATTON  REBFARCH  CENTFR  OF’  OHIO 
KNEE  T HP ACT  TEST 

HYPRin  III  01 -DEC-87 


RIGHT  KNEE 

ORTC  143C3RK1  HY3  SN3  43  R,KK'EE  IILB  CAL  3 


1 TEST  PARAMETER 

1 SPECIFICATION 

1 

TEST  RESULTS 

1 

i TEMPERATURE 

1 

1 86  - 78  DEG»  F 

1 

1 

71.70  DEG.  E 

1 

! RELATIVE  HUMIDITY 

1 

1 

1 

1 

1 

O 1 

P'S  1 
1 

I 1 

1 
1 

O 1 

1 

1 

1 

! 

1 

1 

1 

1 

1 

28.00  % 

1 

1 PROBE  VELOCITY 

1 

1 8.8  - 7.0  ET/8EC 

1 

1 

8.91  ET/SEC 

IPEAK  KNEE  IMPACT  EORCE 
1 

1 998  - 1388  LBS. 

1 

113  9.25  1.  B S 

1 

1 PROBE  WEIGHT 

I 

1 11.0  LBS. 

1 

DUMMY  COMPON 
TECHNICIAN 


IONS 
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C-38 


DOT  I iddaovx 


ooo'=}as']4 


